). While the primary structure of a strains and species barriers by creating distinct synprion protein plays critical role in determining its prothetic prion forms of the yeast prion protein Sup35. We pensity for cross-species transmission, the specific inidentified a strain conformation of Sup35 that allows fectious conformation or strain that a prion protein transmission from the S. cerevisiae (Sc) Sup35 to the adopts also appears to be a major determinant of its highly divergent C. albicans ( 
appear to cross-seed each other, presumably due to first 40 residues of Sup35 from S. cerevisiae, followed their low homology (w40% similarity in the N-terminal by residues 47-141 from C. albicans and the highly prion domains). However, species barriers are not abcharged middle domain (124-253 residues) from S. ceresolute, as cross-seeding between heterologous provisiae ( Figure 1A but not Sup-NM Ca , while the converse holds for Supand lead to differences in the ade1 color phenotype as NM Chim [Ca] . These observations are consistent with a well as in their specificity of transmission. The link bemodel in which Sup-NM Chim bridges the species barritween prion strains and transmission barriers is likely ers in vivo by adopting two amyloid conformations, one to be general, as the ability of prions to jump species compatible with S. cerevisiae and the other compatible barriers appears to differ substantially among mammawith C. albicans. lian prion strains (Collinge, 2001; To explore this possibility, we performed spin dilution exform Infrared (FT-IR) spectroscopy to estimate secondary structure contents in the amyloid fibers. The IR periments in which fibers were prepared with a 1:1 ratio of labeled and unlabeled Sup-NM focusing on three spectral shape of Sc4 fibers was similar to that of Sc37 fibers, and deconvolution of the spectra indicated that residues (36, 76, and 108) from the N-terminal, middle, and C-terminal regions of the structured core. These they have a similar secondary structure content ( Figure  4A ). In contrast, there were marked differences in the residues showed similar P1/P2 ratios ( Figure 4C Figure 5A) . A probes. We observed general structural features common to both Sc4 and Sc37 fibers as well as local differdrawback of such overexpression experiments, however, is that they do not allow for control of the amyloid ences characteristic of specific fiber conformations. In particular, the P1/P2 ratio of residues in the N terminus conformation produced in the cell and are conse- quently ill suited to test the role of prion conformations phenotype and decreased ability to infect Ca yeast on interspecies infectivity in vivo. To overcome this [ Figures 5C and 6A]) . Thus, the propensity of a given limitation, we directly tested by protein infection the prion strain to be transmitted to distantly related prion ability of distinct amyloid conformations to cross the proteins is independent of the strength of its strain pheSc-Ca prion transmission barrier. As observed prenotype or its prion titer. Neither the Sc4 nor the Ca[Sc4] viously, both Sc4 and Sc37 but not Sup-NM Ca amyloid prions were able to induce conversion in F, a prion profibers are able to infect Sc yeast (Figure 5B, left) was unexpected in light of both the strong divergence prion strain, which can in turn be transmitted back to Sc yeast. In vitro studies with pure protein established (w40% similarity in the prion domains) between the two Sup35 proteins and the findings of earlier studies showthat this cross-species infectivity is a direct result of the ability of a specific conformation of Sc Sup35 amying that spontaneously generated prion forms of these two proteins show no apparent ability to crossinfect loid to seed polymerization of the Ca protein and vice versa. Thus, even strong species barriers can be each other (Santoso et al., 2000; Chien and Weissman, 2001). Specifically, we find that a distinct amyloid conbridged by specific prion strain conformations. Our structural studies provide insights into the bioformation of Sc Sup35 prion protein formed in vitro is able to infect yeast expressing Ca Sup35. Remarkably, logical differences between the different prion strain conformations. EPR analysis, in particular, revealed lothis cross-species transmission generates a novel . Thus, an absolute amyloid core is more highly ordered and that the structured region extends further into both the N terminus transmission barrier between two divergent species of prion proteins would exist only in the extreme case and C terminus. This increase in structure is consistent with the increased rigidity and thermal stability of the when two proteins have completely nonoverlapping spectra of allowed prion conformations. More genSc37 fibers relative to Sc4 amyloid, which in turn is responsible for the differences in the strain phenotypes erally, it would be expected that related but divergent proteins share a subset of conformations. This model seen in vivo. The extended structure in the Sc37 conformation also helps explain the earlier observation predicts that crosstransmission will be possible for some subset of the accessible prion strain conforma-(Bradley and Liebman, 2004) that propagation of strain differences requires residues beyond amino acid 124 tions, whereas, for the other conformations, a robust species barrier will prevent interspecies infection. As even though this region is dispensable for prion inheritance. Finally, the structural difference in the N-and two protein sequences become more divergent, the number of overlapping conformations will decrease, C-terminal regions may play a critical role in altering the ability of a given prion strain to cross-species barriers, and thus the probability of crossing a species barrier will decrease. as the EPR studies indicate that these regions are involved in intermolecular contacts in the Sup35 prion.
This view that primary structure determines prion specificity in large part by altering the spectrum of alGiven the ability of different prion strain conformations to alter the specificity of prion transmission, what, lowed prion conformations provides insight into a number of otherwise puzzling features of cross-species then, is the role of primary structure in determining the propensity of transmission between donor and host prion transmission. For example, this model helps to explain why in both yeast and mammalian prions point prion proteins? The critical importance of a given strain conformation in modulating a prion's seeding specificmutations or allelic variants can have dramatic effects on the specificity of prion transmission in a strain-speity together with the ubiquitous nature of prion strains suggests a model in which the primary structure acts cific manner ( Figure 7) . A common feature of amyloideven small changes in the primary structure. In support of this, it has recently been shown that the M129/V129 forming proteins is that a single protein can adopt mul-
